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(54) cisie©^] ytmrnzs 


(57) [gift] 

w^r-fA- (edf) zwcmommm^ii 

x;pt*^A^iinj8^f*i 0 o o p pmiU 

1550 nm\z&rt&mn ft<D$imamsL%$i.u 1 d b 

/mii5. EDF • 1 4- 8<Dft£ttl 0 0mT& 
t)> EDF - 14-1 2©g2tt7 OmTSS. fS^Tt 
2114-6, 14-lOftl. 5 3 fimC^l'- *f 
ae^/ty-«l 0 OmWTSS. 1 4 

-7, 14-1 ltef§«#;£JiBil7^;i^T&D, 

7^;P^©fc!-^^fil 7 dBt*5. EDF • 1 4 
-8W?iJ#«2 5 dBTabt). EDF • 14-1 2 <DM 



1 

mvrzw&mmt, mmmx<D*f%iWi&*.&* 1 . 5 

iWrENfioltMiatcSinfcRltStt. ttE$Jftftff©l2; 

(N-l) fi©fiJ#^{tgg<>:£figA 

as** e&* c t t-r* 1 mmvytmm 

IS© 

mm? at** utsiatr-sMS 1 e«©^ 
amis. 

»je% s $ 6 Kfii c t * #m t -r * mam. 1 ia« 

©#««». 

flft E^>*> «Bg%tt, MB#fatt»r&*£fl'LTtt 

#^<h-r*»*^ 5 E*©7fcit*ii§. 

©e^fcco^fitt, 1. 4 9**61. 5 3 #mcD$gB-ei& 
[MS10] fiffBifHSfSte. ttEaSXfiCJ:*^ 

1 ©ae^a** tsss j?ra©S8 2 ©Bi6aea«fiwfc <t 

«*JS2IB*W^liilSg§„ 
mMi 1} *rE'J>^*j*tt. i^itfttE 
*l»»KfcJ:**B3tKamrESB2 0Bfi3eo^»* 

S3*iatettfc»s#trj:fcs«a£-rsii*»i os 

[Wsft*12j «EU>^«lfiRtt, 


(2) &m*t 10-2 94510 

2 

ft St. 

stiE^2 0Be3t®(xj;ss!ie^4ffrfa'j >?manzyt 

[0 0 0 1] 

10 [0 0 0 2] 

©3t*«SOfllJ«*B2.3'-H2 5IC5kTo H2 3.B 

24, 025 fi-tn*n. tt*ms(oytmms<om 1 , 

[0 0 0 3] 02 3K:i5^T. 7tiiiHg|2 3 - 1 «. 1# 
WAS 2 3-2&J;tfft|flM*fl:S2 3-3 <tD&5. -t© 
%*B1H82 3- ltt, &$£?T4n2 3-4, 2 3-5 

3-ncAitL. mssn*. «rEJtM6ffi2 3-2H. 

20 #iJ#&K2 3-6 (f±»7r-fA-Sfeti#I 
K) . iiEM2 3-7. fiJ:^. ftlftiKK 2 3 - 6 0 
f»RIOtt«3*lfcft«ft2 3 - 8 (Big3t<i:0-^5t©£- 
&«. ftT-fVl'-^) t.'*l#MtK2 3-6<0«R 
fc««*nfc*«ft2 3-9 (^7<VU-^#) 
&3 : Massicot 1 et a]., Electron. Lett., 

vol.26, No. 20, pp. 1645-1646, 1990) „ 
[0 0 0 4] 023 (DWf&(Dytmffi$£ 23-1 ©fiJ#*S 
tt£, 02 6 (a) ~0 2 6 (c) (C^f .' 02 6 

(a) tt, *I»«R2 3-6©fU#©*«tt#tt*«-U 
30 Ttr>5. 02 6 (a) T, f«J #©£—:? fitted 3 0 d 

B. fil#¥S*« <«*tf, 3 d B*l1MrFW*) tt**J 
lOnmTSS. fiJ^-ftS2 3 - 3©»*4@2 6 

(b) K^f. ^-©jI£©l?-^Mfcfc. ftlOdBtfe 
•5. 02 6 (a) ©fij#7^£>02 6 (b) ©»^£3|H 

itmafl, 9tmms2 3 - 1 ©?ij&-?&«#*, *n&mz 

6 (c) fcw-T. fcfc'U «*©*:<*. 7tgP,S2 3-8 
<hftg|S.S2 3-9 ©Jfi#cte»SffiLfc. «IH«ftS2 3 - 

3 &m^tzz.h-c. mnw-m.^mtm3 o nmtmioL. 

40 mffiAt«U(r)«^. «t0^<©««© (Uc))bT#< 
[0005] 02 411 02 3 £mm<DW&¥f& : £mT 

mfi, 02 3trjt-<. ^r){&nwu^tmm^<Dm^& 

*. 0 2 3 S*e^Sfi©S^S2 
^©lOT2 3-7, 2 4- 34fflHW5itTfc 
*. mm%.M2 4- 3*iffi^T*S!ie^©&*«, §e 
3tK2 3 - 7)&«ttl*-r*»iB3e©«<J:Dffl<, fUWJK 
S23-60 m^X71^\zn\^X) ±^ffl5^*, 
50 02 3fcJt^. «fcBS^Kfe$J'*li:RI!-Hae-r-5 (#3^ 


3 

;3:itK : Massicot t et al., Electron. Lett., vol.28, N 
0.20, pp. 1924-1925, 1992) „ 
[0 0 0 6] 02 511 fil^rojS^YtS'HofcfeOT 

5. it^ep^afie mm&2 5-2) %>&xsm.& mm 

952 5-3) K4h&*ftT*sD. 6 ©«»::, flFWHIS 

^Jt©#{fc£l&*-f -SC^T^S (JMfttit : Masuda 
et al., Electron. Lett., vol.?5, No. 10, pp. 661-66 

2, 1990) . 
[0 0 0 7] 

[mw-timikv&vii-rzmm] 02 3*^2 4 ic 

-etlf til 9 (a) i3«fctfH9 (b) KtSL*:. 0 20 
9 (a) ¥fifJ^««¥SfU»cDliJpt*lc« 

So — 09 (b) «ko, ytmmm&m&Jiw— 

fc^m.mn^®.*:nz>\zvz. ±^ts.mtmm^ 
ofes*. m^&ftm&WL&nzztwmmizJs.z. 

[0 0 0 8] *%IS©gM«, Clffli^&^^ftL 30 

fc. fc&®tzytmm®&mm?2>z\£tz&z. 

[0 0 0 9] 

[i$ia£8?&-r5fcise>c7>^a] ±E@itt£aj5!rr-5fcae> 
»c. *5tw<Dvt>m&mi\zmm(D3tw\t, %±mmim 
? t-i rtzmmmmtTz&Rrmnmm.* 2 &uh©& 

^fSW^ISgSigS: 1 . 5 3 Mmi^-SPe^^tH^ 

(N-l) fi©fiJ#^{fc§g££<iAfc 40 

-r*3t*«»T**. sfc. «*^2tcfam»^B^«, 
»*«ifcC«o3ttJt«»fc*HT. WEBS***. IS) 

t^5. tt&S3k:Ett©%iHtt* f»#Jg 1 KEiS 

i [0010] s/c. ifcfrB 4 ££«©%%»*. m&mi 

I KE*©3fc*«Sfc4sHT. flftEftttffiSftf. K3tttMB 

m&mm a ns u a 7 7 -f A-fcgg& \z*t v 7 -7 >m«g 


> *3fH¥ 10-294510 

4 

^5. ff*^5(c:|S«©^^tt, W*«4(xfS« 

* ^ L T«E 9 V >i#*g# 1= m. £ -5 H t. £ ftft <h 
UTlr>*. 3-fc. n$£6CEft©%Htt. 

*SHi:S»»2:l,TV»*. .Sfc, M^qf 7 CEft©38 
Wtt, ff*>16 fcE*©3fcJfttSK::&HT. fi*e#±Sf 

*fc©»Efi#, 1. 4 9**51. 53/imC9telTS5i 

[ooi i] *&, m$vn8\zmm<D&mit. m&m2 

fcE«©3fciMHSK:45if>T. IMEttlBflW. IfrEI&eTt 
1 ©ifi«fiiS&5Bfi®^2 ©fsftg^fc 

*Mk£LTfr>S. fl»:ft«9lc£«t©9B9!& ifjfc 

[0012] sfc. m^ki o izmm<D$&mt, m&m 
2 \zmm<nytmmmizt5\,*x. mmmm&&. mmmm 
ytm\z£.z>m i o®myt$Lg:iimt£2>ffime>m 2 <nm& 
mmmttMnmiz&M-tz u >^^^ffi^Acct 

atLTt>*. *fc. m&mi 2\zmm<o¥tw\3.. m& 
mm 1 ©afi3etR«*©aie3e*«r*«2 ©afijt 

[0 0 13] 

*t-?-n5©m 1 ~S6gffifi^W5. 

[0014] § 1 . «ES 
*5£W®3i 1 ~fg 6 ©«fiK^^-tX-?tX0 1 ~0 6 \Zm 

-r. niio*)ST»5Hitt. ae*siB©0 2 3t. m 

*a«©0 2 5iu. mwccDMWim 1 - 2 t.'&wcvmim 
a 1 - 3 ©Wfc»«-r*3ea5ft«cw#«<t» i-4-c* 


(4) 


mm^fl 0-294510 


[0 0 15] £©Sgl«/£T©*iJ*§4#te£0 7 (a) , 

®7 (b) , @8i:st. 17 (a) «. mwmmvm 

^©fcB&#tt£^LT<^-2>„ 0 7 (a) X\ flftOK 

s ntc m k i * »«w tt»A:*i 

/ftUCT, iSH«[*«#&tlS. #*g:©if iHSR 1 - 2 ©?U 

mommmit 2 5 d b x-$> d . ^©rcoi#*sap 1 - 3 ©fa 

^©ASiffira 1 5 d BTfa&-5„ fem WX. 

Sl0dBSfcH20dB) £Lh ©?!]»%> it flULTt* 

a. «f«fl:8i-40«*gH7 (b) icstr. ^© 

«&©tf— ^#14, »10dBMtf2 0dBt$5. 

[0 0 16] 07 (a) ©fij#^60 7 (b) Ol*& 
9l«r»fcit3&«, ftlftffS 1 ~ 1 ©?WC***». *"*l£0 

8 t-is-r. &**u ftaa 1 - 8 , 1-1 

0£3fc*ftl - 1 2, l-14ffli*tt*SLfc„ a* 

tf— 1 0 d B<Diim<Dmm^m^mt3 0 nm 

Wi5 0nmT$5. 02 6 (c) . fife: to 
*te*»t*¥«#1»lt2 0 d B©£S©SI»¥S»tttt 

3 0nmtgD, 08. -T&to^. sMglMfc&ttSSFfi 
?ij#fi!2 0 d B©£€r©fiJf§¥fi#«te5 0 nmTSS 

bfcJlt**to^5. 

[0 0 17] 09 (a) fc#3^IC*tt*¥S*l##tt 
tt#«*KJfc*U;fc 0 9 (b) K#3£BJ 

Btt#L&tr»;i «*ft*fclt 

[0 0 18] ?U#j«S^3^fiJLifc«-&©«fig* 
0 2 7 CST. 3 3HWL*:*lf§ttJt©|«»= 2 0©fij*f#p 

ffcni-4, i-4* *»«uTtis. 2-o<om'&mt 

Sl-4, 1-4' *HViTH4fcft. 
ftS©8l*fcr-f «ttt. 3 0 dBgafcRjTT?**. C 
©iS©fm¥S*WH4»6 OnmT**. ftftjgSS 
2&*Lfc»£©?U#¥S#tttt5 o nmWS. 

3#*rr*££KJ:D*l#¥S«**«l Onm^t 
*Ct*»17#S. fcfc, BTfcl5fl»«K*3$HHSTL 
7S:^JCtPHT5RLT»«*«. #IiJ&£rN (NJ4 2£U:£ 
IS) tU £«Sftfcfl|#flMt«#WtBJ|S£-r.5N«© 

uma^. -t©iiiH*niifcRwstifc (n-d a©$j 

»ll»NSi|tfCir. «I»ttR©*«4eH 

1*3 T?iJ#W»*£ £ ft * fci£± b T V» < C <h jfl*TT € -5 , 
[0 0 19] 0 2 11 #%W©S&2©«J5££5kU-CC> 


20 


30 


40 


-5. #?£IE©fSS2#tj5&teu 01fC^T*^ (ffil©«| 

©«fiffi-2, 1-3*, *tnen, 0 2i;st 
flWcfc«*iM.ifc , b©T?**. -r&*>-fe. HiiB. *i 

fc©*:», 0 1 tOfflit^O**. 0 1 ©iffiggB 1 - 2 

«, 0 1 vmmw i - 3 tc^/s-r -siting m^m \z 

m»Tt>EI*Taa. ##WEf4. HlfcJfr<. J;0fi^l 
*3&3tli*S©«tJ«T*«. 01©*^,i:S^-5©«, 
10 Bfi3KSfi©SfcS2r?©»jg3fc*ll-7, 2-2£J8 
HTH*CtT*5. E»E3t®2 - 2*«ai^-r-5l5!ie7t 

■©*««. Big** i - 7 j&ta^-raaijeatostftj: © 

fi<, *l#«Kl-9© '(«^3tA»*iajK»LT) _h 
&gp#£, 01 Kit--.. iDJfiHr»Rte»*«IBT?aiB-r 

•£>. „ _ . . . : 


[0 0 2 0] 03H *«9!©fiB3©«/SS55LT«r» 
-5. 02 3 (fifcfcftffi) fctt, fia7r-f/t2 3-4S 
JMHKK£LTJ8<r>. J t<Dm&9tW3-3ifi&e>fc.tzlSt 

Sff'5JS[Sft#tt**rTS«fc.-5fc«:oT^S. T&to 
■6. »S3fc©«*j!«. m&f(t&ff*>*L&<D97?>i<'-7 
hM (^UA7r-fA^l 1 Onm) jgjRfiflU 
fcK5££*VO>-5. £©ffS3lff£©5fHJ»#te£0 1 0 tC 

ss-r. (w#«iw*i#-<S'ftsa5fe+9v>3w 

If) ©fij#spa*««. ^v>ititiS-frto75:ti»^©fiJ 


50 


[0 0 2 1] 14H *I?SO«4©i^bW 
a. 0 2 (#f£iK©f?S2#l/&) fc*HM3J:tflMM»tttt 

OtS|5& 1 - 8 ~fiJ»i«K 1 - 9 -^g&ft 1 - 1 0 
gPS4-2~3tg|5 I Sl -8) £*»/rr-5. Jl©i:#. 3t 

gp,ai-8*3j;(yc^si?fi,i-i 0 *f&is&t\ziitu 

MS)ttt- 02 (*5!w©^2«^) fc*w*jafi>ie* 
1 - 7**U7jf *»e3t£ra«©flua. rttto^, *i# 
MEKSBf a©Ete»*tt»fcaiB-r sf^ffl -a. 

[0 0 2 2] B5«, *%^©^5©«fi£^^bTt.i 
-So 0 4 (*^^©m4«fi)c) ta«©#||«T?**3&«. 

*ff8S3C©e»*|fi|3&»H4©»^ta»T*S. £CD 
<h^. 3t*ftl-84Jj:t^Jieffiftl - 1 Ottl^— tf«iB 

«», -t-n6tt35flRltt©^«»T?»*3ClJ— +3.1 — ^ 


7 

[0 0 2 3] i6)l #fgW©lf5 6©1gfifc£^LT^ 
•5. 0 5 (#§£W©g5 5li/$) t^iHW^T*^.^, 

[0 0 2 4] JJLh, #««©3n~fl§6©#rat*jKLifc 

taoa»fttt*H6fl!viT«»t*. swwsjm. -x. 

;^'>ASJ07 7'fA' (Er 3+ iSl77^n:EDF) 
tlL x;Hf^/AaSjia»Sttl 0 0 0 p pmtU I 
5 5 0 nmlc*3W-5^3tO*fiSjftlKJK«att 1 d B/ 

[0025] 01 1 (a) . 011 (b) fcft3feS$fi© 
*l*«ktf»2©AS!«©#WES3K-r. 011 (a) 
tt. m&WL&ifil. 4 8 um<Dmi(D$£&ijtf&<DMMM 
Tab*. EDF • 11 -6©S2te5 0m. Eb^/t? 20 
-lilOOraW, fiJffftSl l-3©tf— 
OdBKTTW. H©4:#©*l»©afcfttt#tt (W# 
$il2 (a) IC^Lfc. 5 FSfiJ#2 0d 
B. ¥ffiw*£3 0 nm (1535~1565 nm) T?c& 
5. 01 1 (b) H IgftS^l. 5 5/<m©S2© 
?£3l5&a5©ftS!0yT&-5. EDF - 12-4(Dl$Bl 
5 0 m, jaE^? — B:2 0 OmW. fiJ#^ftSg 1 1 — 

©&*&?£& (fU^X^^hJU) *il2 (a) fcjRl, 
fc. Wf"If 2 0dB, ¥fiff«4 0nm (1 5 7 0- 30 
16 10 nm) 

[0 0 2 6] 013 fc*»H©AS!«©«J*«iR-r. 2 

J£*fffllS/$T&0, HU&WEDF • 1 3 - 7©;g3tel 
0 OmTibD, i8©ED F • 13-1 1©«£W:7 0 
mt$5. Sfc. fffK©EDF- 1 3 - 7 ©*tj*§te 2 5 
d BTS 0 , tSOEDF -13-1 1 ©fij»te 1 5 d 

012 (b) ¥S*J#2 0dB, ffiff«5 0 

nm ( 1 5 5 0 ~ 1 6 0 0 nm) T'&2>. ±fE©fi£3fcJS 40 

ffi$>£tf*?tw<Dmmme>m'&x^t? h ;ne justs £ 

[0 0 2 7] ±E©i3t, *I8WC»4, 2 
*^f*fett3^3f^±IC^ttTS«-r-5C<h(-J;t). 18 

*#{fc©*«& *S-^^±© 

S. *fc. «»»ft»©tH*«S*€r<i:-3T, W#¥ 
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S6fc. *J»«ffl:»©*RK:fiJ»JltR*Rji-r*#| 

^fioTWCT, *JS«SMt»©a*«[S**< to 

rt>. 3t««»©«»Bia*ft**<«-3Ci*fr*, fu 
»*sffc»©«4Ha£*s<fco&i:3, >tiii|i§g©fi§?o 
a**»a*fcffiTr*a*aiB©^jft*3iaiuTv»5. 
[0028] §2. i mmmm 

TRWr*. B14I2. ^©58W©»l*Jfi»i8fc«kS 

j£#**»«s©#ra«sj*T:/ny*igT»*. 

(Er 3+ iffl7r-fA:EDF) *JBV». 2g#MB«|jiK 
St^WS. x;Hf^A«JP»flfttl 0 0 0 p pmi 
U 1 5 5 0 nmfc**t*M^£©*ffiftRiK»Stt 1 
dB/mtt5. (tf©©EDF • 1 4-8©*£ttl 0 
OmfSt). SSOED F -14-1 2©S$tt7 0 m 
-ea&-5. SfcgTtail 4 - 6, 14-10 tt, 1. 53/Li 
m©^#*U— If (LD) TibO. ®S3ty<«7— ttl O 
OrnVH?**. flfiJttEfjtO^mSl 4-7, 14 
- 1 1 BSiMii7^;^, ¥U#«fl:£ 14-4tt 
Split Beam Fourier Filter (7-'Jl7-fM) Tab 
*HWSHt» (7-'Jl7-fM) '14-40K— 47 
7 d BTS5, l!ttfS:©EDF • 1 4 - 8 ©fij» 
H25 dBTJBO, igCEDF -14-1 2 ©fij#« 
1 5dBTS5. V $&V— tffEJggSjt ©Tci 

Wft©i«*»fc2ffl, ^&©«iligptc llilbT 
«r»a. ftj#^{fcgg 1 4 - 4 «. *U#^a^«dtt£ 

*U *J#«E*©j£**«T*»&^7*--*Rj£Sn 

[0 0 2 9] *^M©^l*iS^©?iJ#X^i/ 
01 5 (C^bfeo 1 7dB, *iJ#¥fi**£ 5 O 

nm$ft^5. $>fc. 1. 54-1. 6 1/tm0#j|g 

fifrstATj 2os, ioos) v>ii$:<omm 

tHTjteiftl 5dBm-C*f9, +#J«V». fcfc'U ft&S 
14-7, 14-1 1, 3t7-fVl/-^14-9, 14 
-13. «l»«ft:9 (7-'Jl7-fM) 14-4©# 
A«*tt#l dBiW;. 

[0030] § 3. sit 2 mmmm 

i©SEfll!©JB2*Jfi»IBKi'3^T«wr*. 01 
6tt. C©R91©»2|^»M^£«j!£**%J8M$<D 

#wt«sss-r:/ny*B-e**. 014 mimmm 

T&3„ f5!ljg3£z[1 1 6 -4, 16-8H 4 8 

Mm. m^/l?— 1 0 0mW©LD7ri&9, (ftSg^iEl 
16-6, 16-10 tt. 8?g 1 . 5 5 u m, tti?J3t/-S 
•7-lmW©LDT*&-S. EDF • 1 4-8, 14-1 
2(*nrAWL7c:l. 4 8 ^m©B!ifi^tfa. g[EDF- 1 
4-8, 1 4 - 1 2 fc©JK$ft. —73, 1. 5 5/itnO 
jaS3fcfct. 8EDF • 1 4-8, 1 4- 1 24 , Tlfi|®^ 
-£-©*§*, iEDF • 1 4 - 8, 1 4 - 1 2 ©_b 
figflTte 1 . 4 8 umV>ffiBdtn*7— ^IHWtffei 


(6) 


&ffl¥- 10-294510 
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T&BBTte 1 . 5 5 u m^SiS^/iy— a^KWK: 
ifeg^MKW:. 1. 5 3/tmTlgLfcIl*lf 
jit^UfiJIf^-S ±{£gBT© 
1 . 4 8 MmSSetCitpjiSi-ScDT, 

1 7 fcjg 2 gtdg^:fc<ktffg 1 |gig^tr*5ttS^WJg 

[0031] § 4 . 13 mmmm 
*fc. ^(Dmm(Dm3mmmm\z-o^xm.m-ri>o mi io 

M^r/n.yj'@^5. 014 (mimmm 

r-f/l (yUiJ^r-fn) 13-45. Sfil. 5 1m 
m. 0 OmWom&ytffi. (LD) -18 

-6TS*ebTH-5. g^r-TAl 8 -4te. 6 0 k 
m©M^7f7 7'fnT*5. 1. 6 1tfmTO77 
>mmt.5 dBTW. 01 9 fr^i£^lCj;SfiJ# 

0 d B. S^SST2 5 nm©(6|±^$?. 0 20 
[ 0 0 3 2 ] 13.13. 1 8 - 5 t bT35T|fiJttlS^» 

4^367 7- -f/tic^raaiB** (i. sum) 

}t©7jtfU#g;£-5 Z. £ £ . 3?tD— *=l V— 2 K«fc 
©-&«*^acif £fc. £r2£g§ 1 8 - 

5 b. L/TWDM (Wavelength Division Multiplexing) 

C t lc <fc X> ®&Wi&j& < ©«*Mfc ©*** "b *im i ft 

0. 3t*M^*«*©l2;flF*ffc*HS££#TTO£fc* 

^67*5. 30 

[0033] § 5. m4mmmm 

X.\Z, CO«WOJB4*|fi«{|BIC"3^T»Wr*. 0 2 
014. £©%H©ft4fttt«IB£££j£ttlft3ft84B8© 
«l«fl**-r^ny^BT?»*. *£tt&|gtt. 016 
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